METHODS AND RESULTS
Microsatellite primers were developed in L. boninense through Roche 454 GS Junior pyrosequencing of enriched DNA libraries. Total DNA was extracted from L. boninense gametophytes (voucher: EO294, Appendix 1) using the DNeasy Plant Mini Kit (QIAGEN, Hilden, Germany). DNA was shotgun sequenced with a Roche 454 GS Junior using a GS Junior Titanium Sequencing Kit (Roche Applied Science, Penzberg, Germany) according to the manufacturer's instructions. A DNA sample was sequenced with one-fourth of the run using Multiplex Identifi er (MID) adapters ( Margulies et al., 2005 ) . A total of 11,905 reads (average length = 431 bp) were generated from L. boninense genomic DNA. Microsatellites and primer designs from the large DNA sequence sets produced by pyrosequencing were identifi ed using QDD version 2.1 ( Meglécz et al., 2010 ) . A total of 152 perfect microsatellite sequences with repeat motifs of 2-6-bp nucleotides were selected for further analysis from a total of 11,905 reads. Our selection criterion was a minimum of six repeats for all motifs. Sequence similarity detection and establishing of contigs followed the procedure described by Takayama et al. (2011) . PCR primers were designed using Primer3 ( Rozen and Skaletsky, 2000 ) implemented in QDD with the following criteria: (1) PCR product lengths ranged from 90 to 500 bp; (2) fl anking regions contained ≤ 5 repetitions of di-to hexanucleotide motifs; and (3) length, annealing temperature, and the percentage of primer GC content were optimized between 18 and 27 bp, 57 ° C and 63 ° C, and 20% and 80%, respectively. A total of 35 primer pairs having >6 repeats were designed. For each primer set, the sequence of the forward primer was redesigned by adding a 19-bp M13 tail (5 ′ -CACGACGTTGTAAAACGAC-3 ′ ) to its 5 ′ end using the method of Schuelke (2000) .
A total of 16 moss samples from one population of L. boninense on Chichijima (27.0747 ° N, 142.2228 ° E), 16 samples from one population on Haha-jima (26.6794 ° N, 142.1570 ° E), nine samples from one population on Ani-jima (27.1220 ° N, 142.2125 ° E), and 20 samples from one population on Kitaiwojima (25.2620 ° N, 141.1660 ° E) were used in the amplifi cation tests and for candidate marker characterization. Voucher specimens were deposited either in Makino Herbarium, Tokyo Metropolitan University (MAK), Tokyo, or the Herbarium of Hiroshima University (HIRO), Hiroshima (see Appendix 1). Total DNA samples from the gametophytes used for amplifi cation tests were extracted using a cetyltrimethylammonium bromide (CTAB) method ( Doyle and Doyle, 1987 ) . PCR amplifi cation was performed in a fi nal volume of 5 μ L using the standard protocol of QIAGEN Multiplex PCR Kit (QIAGEN) with single-plex PCR (one primer pair per reaction). Three primers were used in • Premise of the study: Microsatellite primers were developed for Leucobryum boninense , endemic to the Bonin Islands, Japan, to investigate its level of genetic diversity and population genetic structure.
• Methods and Results: Using next-generation sequencing, 21 primer sets were developed, among which nine loci were polymorphic in the populations of the Bonin Islands. Among these polymorphic loci, the number of alleles per locus ranged from two to 10 (mean = 3.444) and the expected heterozygosity ranged from 0.066 to 0.801 (mean = 0.338).
• Conclusions: These results indicate the utility of the nine microsatellite markers that we developed for population genetic studies of L. boninense .
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Applications in
http://www.bioone.org/loi/apps among these 21 loci were polymorphic, and the remaining 12 loci were monomorphic for the samples from all four populations of L. boninense . Nine, four, and fi ve of the nine loci were polymorphic in the populations of Chichi-jima, Haha-jima, and Ani-jima, respectively. In contrast, only one locus, Lb_20, was polymorphic in the population of Kitaiwo-jima. For the polymorphic loci, A ranged from two to 10 (mean = 3.444) and H e ranged from 0.066 to 0.801 (mean = 0.338).
CONCLUSIONS
Using next-generation sequencing, we developed a set of new PCR primers for 21 microsatellite loci for L. boninense (Leucobryaceae, Musci), which is endemic to the Bonin Islands. Nine of these loci were polymorphic in all four populations of the species we tested. Therefore, these nine polymorphic markers should be suitable for population genetic studies of L. boninense . each reaction: 0.2 μ M reverse primer, 0.1 μ M FAM-labeled M13 primer, and 0.01 μ M forward primer. PCR amplifi cation included initial denaturation at 95 ° C for 15 min, followed by 30 cycles of 94 ° C for 0.5 min, 57 ° C for 1.5 min, and 72 ° C for 1 min, and a fi nal extension at 60 ° C for 30 min. PCR products were analyzed with an ABI PRISM 3100 Genetic Analyzer (Applied Biosystems, Foster City, California, USA). PCR product sizes were determined by comparisons with the GeneScan 500 LIZ Size Standard (Applied Biosystems) using GeneScan analysis software (Applied Biosystems). Results were analyzed using GeneMapper version 4.0 (Applied Biosystems).
Twenty-one of the 35 primer pairs that we developed above are shown in Table 1 . The remaining 14 primer pairs did not amplify. For each locus, the number of alleles per locus ( A ) and the expected heterozygosity ( H e ) were calculated using the Excel Microsatellite Toolkit ( Park, 2001 ) . H e was calculated from haploid genotype data. These results are summarized in Table 2 . For all 21 loci, except for locus Lb_34, DNA bands were successfully amplifi ed using the samples from all four populations of L. boninense . For locus Lb_34, bands were amplifi ed for most samples from the Ani-jima population and for half of the samples from the Chichi-jima population, but no DNA bands were amplifi ed for any samples from the Haha-jima and the Kitaiwo-jima populations. Nine loci (Lb_10, Lb_11, Lb_17, Lb_20, Lb_25, Lb_27, Lb_31, Lb_34, and Lb_35) 
